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NARL  ANIMAL  RESEARCH  FACILITY 


ANNUAL  REPORT  FOR  FY78 


INTRODUCTION 


.'he  NARL  Animal  Research  Facility  is  completing  its 


fourth  year  of  support  from  the  Office  of  Naval  Research 


vided  scientists  with  unique  opportunities  to  study  nor 


them  animals  maintained  in  an  arctic  environment.  The 


Research  animals  live  year  round  in  outdoor  cages  where 


ubjectcd  to  the  temperature  and  light  condition 


found  only  in  the  arctic.  This  report  documents  the  ac 


tivities  and  accomplishments  of  the  facility  during  FY78 


RESEARCH  ACCOMPLISHMENT  PROJECT  STATUS 


the  Animal 


sixteen 


on  ongoing  projects  (Table  lb) .  Ten  different  scientists 


eluded  in-house  research,  investigations  of  visiting  scien 


tists,  and  logistical  support,  for  field  studies.  Twenty 


program 


TAB  I  .F.  la 


AN  1  MAI,  RESEARCH  FACILITY 
FY78  CONTINUING  PROJECTS  BY  TITLE 

POSTDOCTORAL  PROGRAM 
Follmann 

1.  Cold  adaptation  in  arctic  foxes. 

2.  Comparative  metabolism  of  arctic  and  red  foxes. 

3.  The  effects  of  activity  and  ambient  air  temperature 
on  the  internal  body  temperature  in  wolverines. 

A  •  The  effects  <>l  activity  and  ambient  air  temperature 
on  the  internal  body  temperature  in  wolves. 

3.  Arctic  fox  carcass  analysis  for  disease,  reproduction, 
diet,  and  age  structure. 

Eel  J  matin,  I’liiio,  Reynolds 

1.  Cold  adaptation  of  arctic  g rizxly  bears. 

Chappell 

1.  Energy  budgets  of  small  arctic  homeothurms. 

VJ SI  TING  SCIENTIST  PROGRAM 
Albert 

1.  Studies  on  the  influence  of:  1)  normal  hibernation  and 
2)  plasma  from  hibernating  animals  on  the  extent  of  re¬ 
gional  hetorot hermy  and  metabolic  rate  in  the  arctic 
.  marmot ,  Marmots  browe.r  i ,  during  acute  cold  exposure. 

3.  Establishment  of  a  breeding  colony  of  arctic  marmots, 

Marmot a  broweri,  at  the  Naval  Arctic  Research  Laboratory 

(n'arl)  ." 

3.  Influ  once  of  season  and  chronic  cold  exposure  (hibernation) 

on  the  blood  chemistry  of  the  arctic  ground  squirrel, 
Spermophi 1  us  par r v i . 

A.  Health  maintenance  of  arctic  marmots,  groundhogs ,  and 
arctic  ground  squirrels  kept  as  laboratory  animals. 


1.  Decomposition  in  Arct  ie  Environments. 

RESEARCH  VETERINARIAN  PROGRAM 
Phi  lo 

1  •  The  elicits  of  lasting,  length  and  exercise  on  water  dy¬ 
namics  and  compar  tmontal  i  /.at  ion  In  arctic  wolves. 


2 


TABLE  1 b 


WORK  DISTRIBUTION  OF  ANIMAL  RESEARCH  FACILITY  STAFF 

FY  ] 9 78 


MAN  HOURS  WORKED 


PROJECT 


Animal  Tech. 

Tech . /Aide 

Supervisor 

Total 

Animal  Care 

4907.0 

128.5 

127.0 

5162.5 

Of  f ice/Admin . 

28 . 5 

839 . 0 

1518 . 5 

2386.0 

Of f ice/Maint . 

53.0 

9  33.5 

32.0 

1018.5 

Phi  lo 

207.0 

1232 . 5 

13.0 

1452.5 

A 1  be  r  t 

10  3.5 

l  15.5 

5.0 

244 .0 

Follmann 

40.0 

17.5 

20.0 

77.5 

Chappell 

0 

24 .0 

0 

24.0 

Reynolds 

4 . 5 

0 

22.0 

26.5 

77025N/Gr izzly 

0 

20.0 

0 

20.0 

Tours 

6 

8 

52 

66.0 

Debush 

531 

4  6  5.5 

425 . 5 

1422.0 

LWOP 

43 

160.0 

0 

203.0 

TOTAL 


5923.5 


3964 . 0 


2215.0 


12102 . 5 


tabu;  2 


ANIMAL  RESEARCH  FACILITY 

i'Y 7 a  piiri.hwtionn  and  imm'U’.nta r lour;  of  in  iiohsi;  research 

Co t  egory  C  i  t  ajt  ion 

T  Albert,  T.F.  1978 .  Veter in.iry  medicine  in  the  Alaskan  Arctic. 
Presented  nt  School  of  Vet  .  Mod.,  llniv.  Penn . 

1’  .  1978.  Monitoring  liihornation  of  marmots  (Marmot.i 

browori,  and  M.  a  1 iga t a)  in  artificial  dons.  Am.  Sor. 
Mamma  Login  is  ,  58  tit  Animal  Mooting,  Athens,  Georgia. 

l’SP  .  1978.  Management  and  health  maintenance  of  group 

i  ndoor-housed  woodchucks,  Marmots  raoitax.  AAAS  29th  AK. 

So  I .  Coni’.,  Fairbanks,  Alaska. 

AP  Chappell,  M.A.  1978.  Energy  budgets  for  small  arctic  mammals. 
AAAS  29th  AK.  ScL.  Conf.,  Fairbanks,  Alaska. 

j  _  .  Insulation,  radiation  and  convection  in  small 

arctic  mammals.  Submitted  lo  Ecology. 

PSP  Foil  maun,  F .  II.  (1978).  ltoh.ivioi.il  t  hoi  tnoregul  at  ion  of  arot  lc 
foxos  in  winter.  Fourth  Int’l  Symp.  on  Biotclemetry , 

C.irmi  sch-Par  t  oak  i  return ,  Germany . 

.1  .  Annual  reproductive  cycle  of  the  male  gray  fox. 

Submitted  to  Biol,  of  Reproduction. 

.!  ,  and  Built,  J.M.  (in  Press).  An  adjustable  radio 

collar  for  foxes.  .J .  Wildlife  Mgmt . ,  42(4). 

AP  .  Philo,  1..M.  ,  and  Reynolds,  11. V.  1978.  Annual 

variation  in  bodv  temperature  of  grizzly  hears.  AAAS 
79th  AK .  Sci.  Conf.,  Fairbanks,  Alaska. 

J  Magaki,  C.,  Albert,  T.F.,  and  Case y,  II. W.  (Tn  Press).  Histo¬ 
logy  of  tli<'  ringed  seal,  Pe.sa  hispida.  Atn.  Registry  of 
Path.,  Armed  Forces  Inst  itutc  oT  Pathology.  (Syllabus 
with  97  microslides)  Washington,  D.c. 

AIM  Phi lo,  L.M.  1978  Clinical  evaluation  of  xylazinc  for  clienicil 
restraint  of  apt  ive  an  i ic  wolves  (Canis  lupus).  29th 
Annual  Session  of  Am.  Assoc.  I, ah.  Animal  Sci.,  New  York. 

.!.  Am.  Vet  .  Med.  Assoc.  1  7  3 ( 9 )  :1  K)T-i  1  66 . 

AP  ,  Foil  matin,  I  .11.,  ami  Reynolds,  II. V.  1978.  Com¬ 

parison  of  two  techniques  for  surgical  implantation  of 
temperature-sensitive  radio  transmitters  in  arctic  grizzly 
bears.  (Prsus  arc! os).  AAAS  29th  AK.  Sei.  Conf..  Fa  if hank 


.  i- 


I 

l>;;i>  t  Patterson,  1).)'.,  .anil  Hurhnnan,  .).W.  1978.  Mitral 

Valve  insuff  fr  icnrv  In  an  antic  fox  (Alnpex  layopua) . 

I'.ymji.  on  Comparative  Path.  o!  /.no  Animals. 

J  _  ,  Wolfe,  D.I..  ,  and  Kassig,  S.M.  (In  Press)  Treatment 

of  an  acquired  abdominal  hernia  in  a  polar  bear  (Thalaretos 
maritlmus).  .1.  Wildlife  Diseases. 


A  =  Abstract 
J  =  dournal  Publication 
P  =  Presentation 
SP  "  Symposium  Publication 
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POST  DOCTORAL  PROGRAM 


Dr.  Erich  Follmann's  study  entitled  Cold  Adaptation  in 
Arctic  l’oxcs  (22917/78-x-O  L )  terminated  in  May  1978  after 
data  were  collected  on  animal  activity  and  on  abdominal  and 
radio-collar  temperatures  for  one  year.  Analysis  of  data 
began  during  FY78. 

Three  wolverines  housed  at  the  ARF  were  instrumented 
with  temperature-sensitive  transmitters.  Objectives  of  the 
study  were  to  relate  body  temperature  with  activity  and  am¬ 
bient  air  temperature.  Monitoring  began  on  April  1,  1978 
and  will  continue  until  December  1978. 

Beginning  April  18,  1978,  five  male  wolves  instrumented 
with  abdominal  implants  were  monitored  to  related  activity 
and  ambient  air  temperature  to  changes  of  internal  body 
temperature;  also,  two  of  these  wolves  were  fitted  with  radio¬ 
collars  . 

A  study  to  compare  metabolism  of  red  foxes  and  arctic 
foxes  was  initiated  through  funding  from  the  Energy  Research 
and  Development  Administration  (currently  Department  of 
Energy)  via  the  Los  Alamos  Scientific  Laboratory.  Three  red 
foxes  were  obtained  to  conduct  the  study.  The  project  consists 
of  two  parts:  controlled  feeding  experiments  during  four 
seasons,  and  determining  upper  and  lower  critical  temperatures 
during  four  seasons.  The  winter,  spring,  and  summer  feeding 
experiments  wore  conducted  to  determine  differences  in  food 
consumption  and  digestive  efficiencies  between  the  two  species. 
Due  to  problems  with  gas  analyzers,  del ci minations  oJ  upper 
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and  Jowl.')'  critical  temperatures  have  not  been  conducted  to 


date.  These  studies  will  be  initiated  this  fall. 

Four  grizzly  bears  were  instrumented  with  abdominal 
and  radio-collar  temperature-sensitive  transmitters.  Two 
additional  bears  were  fitted  with  temperature-sensitive  radio¬ 
collars  only.  All  were  monitored  through  the  1977-78  denning 
season.  Monitoring  continued  when  the  bears  abandoned  their 
winter  dens.  In  June  .1  978  four  bears  (two  from  last  year) 
were  equipped  with  subcutaneous  and  abdominal  temperature- 
sensitive  transmitters  and  a  temperature-sensitive  collar. 

Fifty-five  arctic  fox  carcasses  were  collected  during 
1977-78  trapping  season.  Funds  are  being  sought  from  the 
Outer  Continental  Shelf  Environmental  Assessment  Program  and 
the  Department  of  Energy  to  fund  a  three-year  project  to  study 
male  and  female  reproduction,  diet,  disease  and  age  structure. 
Carcass  collections  would  be  made  from  a  lov;  fox  population 
year  (1977  78)  through  two  years  of  increasing  population  size 
(1978-79,  1979-80).  This  study  will  provide  significant  in¬ 
sights  into  the  cyclic  nature  of  the  North  Slope  arctic  fox 
population . 

The  study  entitled  Cold  Adaptation  in  the  Arctic  Grizzly 
Bears  (22917/78-X-07)  headed  by  Follmann,  Philo,  and  Reynolds 
set  out  to  characterize  the  acclimatization  and  adaption 
of  free-  ranging  grizzly  bears  to  the  arctic  environment.  To 
accomplish  this,  the  amounts,  energy  values,  and  chemical  comp¬ 
osition  of  the  food  species  that  be  a  i  r.  eat  need  to  be  determined 


An  understanding  of  the  utilization  effects  of  these  foods 
and  the  changes  in  physical  condition  and  fat  deposition  that 
occur  in  the  bear  in  preparation  for  winter  dormancy  also 
need  to  be  studied.  The  main  objective  of  Lhe  grizzly  calo¬ 
rimetric  survey  segment  of  the  study  is  to  evaluate  the 
caloric  content  of  principal  plant  foods  of  grizzlies  in  the 
Naval  Petroleum  Reserve-Alaska  (NPP.-A)  ,  thus  providing  input 
to  the  evaluation  of  the  habitat  and  forage  quality  in  an  area 
characterized  by  relatively  low  productivity. 

Simultaneous  evaluation  of  scat  contents  will  provide 
information  on  the  digestive  efficiency  of  grizzly  bears.  This 
is  an  important  aspect  in  determining  the  bioenergetic  status 
of  the  species  and  its  ability  to  adapt  to  North  Slope  food 
sources.  Energetic  information  obtained  from  concurrently 
conducted  calorimetric  survey  of  principal  food  sources  and 
scats  will  aid  in  evaluating  the  energy  efficiency  and  temper¬ 
ature  regulation  of  arctic  grizzly  bears. 

Jn  October,  Reynolds  continued  to  track  the  six  grizzlies 
instrumented  with  heat-sensitive  radio  transmitters.  Internal 
body  and  radio-collar  temperatures  were  calculated  from  field 
data  recorded  during  the  period  from  June  to  September  1977. 

The  field  camp  was  closed  for  the  winter.  Preparations  for 
radio  monitoring  grizzlies  in  dens  from  NARL  aircraft  began. 
DatJi  were  obtained  from  all  ten  transmitters  on  six  bears  in 
their  dens  by  flying  over  the  Driftwood  area.  The  adiabatic 
bomb  calorimeter,  which  is  used  to  determine  energy  contents  of 
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food  items  and  bear  scats,  was  set  up  in  December. 

A  successful  flight  to  the  Driftwood  area  to  monitor  six 
denned  bears  was  made  and  temperatures  were  calculated  from 
the  digital  data.  A  proposal  to  continue  radio-telemetry  work 
on  grizzly  bears  was  initiated  with  Harry  Reynolds.  Two  Yaqi 
antennas  were  mounted  on  a  Cessna  180  in  preparation  for  flights 
to  the  radio-fitted  bears  in  the  Driftwood  area. 

Bear  food  specimens  collected  last  summer  (1978)  near 
Driftwood  were  dried,  ground  and  stored  for  later  determinaton 
of  caloric  content.  Analysis  of  blood  serum  for  phosphorous 
was  completed  for  all  bears.  New  transmitters  were  received 
and  calibrated  for  temperature.  f 

In  September  1978,  Project  Whales:  RU-379,  Biotelemetry, 
submitted  by  Dr.  Follmann  was  initiated.  Twenty-five  radio¬ 
transmitters  and  two  receiver/scanners  were  ordered  from 
Telonics,  Inc.  Information  on  another  telemetry  system  was 
obtained  from  Ocean  Applied  Research  Ltd.  The  telonics  facility 
was  visited  and  discussions  held  on  the  new  design  transmitter- 
dart.  A  meeting  with  all  the  project's  principal  investigators 
and  the  Bureau  of  Land  Management  was  attended  in  Anchorage. 

The  prime  objective  of  Dr.  Mark  Chappell's  project, 

Fnergy  Budgets  of  Small  Arctic  llomcotherms  (  22  9 1 7/78-X-02  )  , 
was  to  define  and  quantify  all  the  major  pathways  of  heat 
exchange  between  small  arctic  animals  and  their  environment. 

The  principal  factors  of  heat  exchange  are  radiation  and 
convective  losses  to  wind.  Conducl ive  losses  to  the  ground  are 
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usually  of  secondary  importance.  Once  the  heal  exchange  par¬ 
ameters  are  quantified,  they  can  be  used  in  an  energy  budget 
equation  to  evaluate  metabolic  requirements  in  any  given  set 
of  environmental  conditions.  Also,  the  maximum  environmental 
limits  for  the  animal  can  be  determined,  given  a  Known  meta¬ 
bolic  capability. 

Dr.  Chappel  installed  and  modified  the  equipment  needed 
for  his  project.  A  vacuum  chamber  to  bn  used  for  measuring 
radiant  energy  exchange  was  wired  and  tested;  the  wind  tunnel 
was  modified,  wired,  tested,  and  calibrated;  the  flow  chamber 
was  narrowed  and  lengthened  and  a  thermocouple  grid  was  added. 
Fur-covered,  heated  metal  casts  were  constructed  of  two  least 
weasels,  one  ermine,  and  three  lemmings.  The  surface  areas 
of  the  casts  were  measured ,  as  were  radiant-energy  exchange 
surfaces  and  convection  coefficients.  These  laboratory  measur¬ 
ements  were  tested  by  placing  casts  of  the  animals  in  natural 
situations  and  comparing  predicted  with  observed  energy  require¬ 
ments  for  homeothermy.  In  tests  in  snowcaves  and  on  sunny, 
windy  days  on  the  snow  surfaces,  the  estimated  energy  require¬ 
ments  were  always  within  10-15?,  of  the  experimental  values. 

RESEARCH  VETE RINARIAN  PROGRAM 

During  the  first  quarter  the  research  time  of  Dr.  Michael 
Philo's  Water  Metabolism  in  Captive  Arctic  Wolves  was  primarily 
spent  in  preparing  the  proposal.  The  remaining  research  time 
was  divided  among  several  studies  including  providing  support 

1  0 


for  Dr.  Follmann's  study  of  the  effects  of  exercise  and 


ambient  temperature  on  body  core  temperature  in  arctic  foxes. 

In  two  foxes,  nonfunctional  radio-transmi tters  were  surgically 
removed  and  replaced  with  new  ones.  Blood  was  taken  from  six 
adult  arctic  foxes  to  complete  the  two-year  collection  of 
hemotological  and  blood  biochemical  data.  The  polar  bear,  Irish, 
was  the  subject  of  Dr.  Folk's  study  of  renal  effects  of  a  three- 
day  all  fat  diet. 

A  squeeze  cage  was  successfully  designed  and  tested  on 
eight  adult  wolves  to  allow  venapuncturc  without  chemical 
restraint.  An  X-ray  system  was  also  selected,  ordered  and 
installed . 

Research  time  was  devoted  in  preparation  for  the  data 
collection  segment  of  the  water  balance  project.  Temperature- 
sensitive  radio  transmitters  were  received,  potted,  calibrated 
and  surgically  implanted  in  the  abdomens  of  five  wolves.  The 
implants  were  ther  urod  to  monitor  body  temperature  hourly  for 
24  hours  post-surgery  in  three  of  the  wolves. 

In  order  to  estimate  the  initial  dose  of  tritiated  water 
for  the  experimental  animals,  a  trial  run  was  performed  on  a 
sixth  wolf.  The  five  experimental  wolves  were  placed  in  meta¬ 
bolism  cages  for  a  minimum  14-day  conditioning  period.  The 
diet  was  approximately  maintenance  level,  as  determined  pre¬ 
viously  in  one  of  the  experimental  wolves.  All  procedures 


were  performed  as  planned  for  the  experimental  wo Ives. 


Th  i  s 


involved  daily  weighings,  urine  and  focal  collections,  a  two- 
hour  access  to  1 ood  and  snow,  and  twice-weekly  blood  collection 
with  the  use  of  the  squeeze  cage. 

The  water  balance  study  began  in  early  February  with  all 
the  animals  receiving  approximately  one-half  maintenance  diets. 
Each  animal  received  150  uCi  tritiated  water  intravenously  on 
the  first  day.  Maintenance  diets  began  in  mid-February.  At 
that  time  an  additional  450  uCi  tritiated  water  was  introduced 
intravenously . 

When  twice  maintenance  diets  were  instituted,  two  animals 
vomited  consistently  with  any  level  of  excitement  after  eating. 
After  six  days,  one  of  these  animals  dropped  his  food  consump¬ 
tion  by  one-half. 

The  experimental  procedures  were  carried  out  as  specified 
in  the  proposal.  The  success  of  urine  and  fecal  water  collec¬ 
tion  was  less  than  expected.  The  intravenous  injections  and 
'blood  sampling  using  the  squeeze  cage  worked  well.  There  was 
minimal  time  for  data  reduction  and  sample  evaluation  (Final 
liquid  scintillation  counting,  fecal  and  urine  drying,  calcu¬ 
lation)  during  the  actual  experimental  period. 

Samples  taken  during  the  February  and  March  water  balance 
experiment  were  also  processed.  This  included  drying  urine 
and  fecal  samples.  All  the  plasma  samples  collected  for  body 
water  turnover  and  total  body  water  were  prepared  for  liquid 
scintillation  counting  shortly  after  blood  collection.  The 
samples  were  grouped  according  to  the  individual  animal.  One 


set  of  samples  was  counted  at  a  time.  Standards  were  inter¬ 
spersed  among  the  samples  and  all  the  vials  were  counted  ten 
times  for  ten  minutes.  Each  set  of  samples  required  five  to 
six  days  for  equilibration  and  counting.  A  tentative  plan 
was  prepared  for  revision  of  the  experimental  design  for  the 
winter  1978-1979  portion  of  the  wolf  water  balance  study. 

VISITING  SCIENCE  PROGRAM 

The  research  of  Dr.  Thomas  F.  Albert,  a  visiting  scientist 
on  leave  from  the  University  of  Maryland,  has  been  concerned 
with  Studies  on  the  Role  of  Regional  Heterothermy  in  the  Energy 
Balance  of  Selected  Arctic  Mammals.  The  major  portion  of  this 
study  has  been  concerned  with  the  role  of  regional  heterothermy 
as  a  defense  during  acute  cold  exposure  and  how  this  defense  is 
influenced  by  the  infusion  of  plasma  taken  from  a  hibernating 
mammal.  The  blood  of  hibernating  mammals  appears  to  contain  a 
"hibernation  trigger"  substance  which  may  or  may  not  affect  an 
animal's  response  to  acute  cold  exposure.  In  this  .study,  two 
groups  of  eight  woodchucks,  Marmota  monax,  were  utilized  as 

recipients . 

One  group  received  an  intravenous  infusion  of  saline  while 
the  other  group  was  infused  with  plasma  collected  earlier  from 
hibernating  arctic  marmots,  Marmota  broweri.  The  animals  were 
then  each  surgically  implanted  with  five  thermocouples  to  monitor 
tissue  temperatures  and  thereby  the  extent  of  regional  hetero- 
Lhcrmy .  Each  animal  was  exposed  to  room  temperature 


for  two 


hours  and  then  OC  air  for  12  hours.  Preliminary  examination 
of  the  data  reveals  no  enhanced  resistance  to  cold  in  those 
animals  receiving  the  hibernation  plasma.  Detailed  statistical 
evaluation  of  these  data  are  in  progress.  Additional  work  is 
planned  whereby  the  dosage  of  hibernation  plasma  infused  will 
be  increased  in  an  attempt  to  detect  a  physiological  response 
to  the  hibernation  plasma  during  acute  cold  exposure. 

In  early  January,  five  consecutive  24-hour  periods  of 
monitoring  maimot  body  tempera  Lures  were  completed.  Body 
temperatures  of  hibernating  arctic  and  hoary  marmots  in  out¬ 
side  artificial  dens,  were  recorded  twice  daily  for  the  remain¬ 
der  of  the  month.  Blood  samples  were  taken  from  eight  hiber¬ 
nating  ground  squirrels  and  sixteen  squirrels  kept  at  room 
temperature.  bight  arctic  marmots  were  nested  together  in  two 
groups  of  four  in  the  hope  that  they  would  reproduce.  Two 
litters  of  groundhogs  were  born.  The  collection  of  tissues  from 
ringed  seals  was  completed  with  seals  provided  by  Burns  and 
Faley  of  the  Alaska  Department  of  Fish  and  Game.  cardiac  blood 
samples  were  taken  from  2^  ground  squirrels  in  a  continuing 
blood  chemistry  study.  Five  thermocouples  were  implanted  in 
each  of  five  groundhogs  infused  with  either  plasma  from  hiber¬ 
nating  marmots  or  saline.  The  heat  rate  and  extent  of  regional 
heterothermy  were  monitored  in  the  groundhogs  for  sixteen-hour 
periods  to  assess  resistance  to  acute  cold  exposure. 

Work  on  the  regional  heterothermy  project  was  continued  in 
April  and  concluded  in  May.  Arrangements  have  been  made  to  have 


Seven  scientists  cooperate  in  the  examination  of  whale  tissues 
to  be  collected  in  Barrow  in  the  fall  and  spring.  Two  radio¬ 
logists  were  enlisted  to  participate  in  a  study  involving  the 
normal  radiographic  anatomy  of  the  arctic  wolf. 

Data  pertaining  to  den  temperature  fluctuations  as  they 
relate  to  animal  torpor  were  presented  at  the  American  Society 
of  Mammalogists  annual  meeting  held  during  June  in  Athens, 

Georgia . 

Particular  attention  has  been  paid  to  maintaining  the 
health  of  the  experimental  animals.  Caging  limitations  and 
experimental  design  have  together  resulted  in  the  opportunity 
to  assess  group  indoor  housing  as  it  pertains  to  woodchucks. 
Housing  allows  for:  minimal  investment  in  caging,  animal  access 
to  the  entire  onclusure,  animal  free  interaction  where  inter¬ 
actions  lessen  the  likelihood  of  torpor  occurring,  and  a  sub¬ 
stantial  reduction  in  labor  required  for  animal  care.  Unfor¬ 
tunately  a  rather  low  level  of  fighting  persisted  which  required 
an  extensive  commitment  to  animal  health  maintenance.  The 
commitment  had  to  be  of  such  a  magnitude  as  to  render  the  group 
indoor  method  of  housing  woodchucks  to  be  of  limited  value. 

Data  pertaining  to  the  method  of  housing  were  presented  at  the 
Alaska  Science  Conference  held  in  Fairbanks  during  August,  1978. 

During  November  and  April  a  total  of  10  ringed  seals,  Pusa 
hispida ,  was  examined  at  autopsy.  These  animals  were  collected 
by  Alaska  Department  of  Fish  and  Game  personnel.  Tissue  samples 
were  collected  from  all  major  organs  and  tissues.  In  cooperation 
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with  George  Miuaki,  D.V.M.,  Registry  ol  Comparative  Path¬ 
ology,  Armed  Porous  Institute  ot  Pathology,  Washington,  D.C., 
histological  study  sets  have  been  prepared.  The  study  sets 
each  consist  of  9G  microslides  and  an  accompanying  syllabus. 

Such  a  slide  series  will  be  available  to  interested  persons 
as  normal  reference  material  concerning  this  marine  mammal. 

Dr.  Tim  Casey  of  Rutgers  University  made  use  of  the 
Animal  Research  Facility  for  his  project  entitled  Biophysics 
of  Heat  Exchange  in  Arctic  Mammals,  beginning  on  July  15.  This 
project  was  funded  by  AINA/ONR  and  lasted  4  weeks  at  NARL.  The 
first  two  weeks  consisted  primarily  of  equipment  set  up  and 
instrument  calibration.  Dr.  Casey  traveled  to  Fairbanks  (Ins¬ 
titute  of  Arctic  Biology)  to  obtain  "span  gas"  for  the  repaired 
CO.-,  analyzer. 

Data  collection  began  on  July  29,  1978.  CO2  production 
and  body  temperatures  before  and  after  runs  of  ten  minutes  and 
at  several  velocities  were  measured  to  estimate  metabolic  heat 
production  and  the  rates  of  heat  loss  and  heat  storage  in  the 
body.  The  animals  used  were  the  least  weasel,  Muste_la  rixosa, 
and  it  major  prey  species,  the  brown  lemming,  bemmus  trimu- 
cronatus  and  tundra  vole,  Microtus  oeconomuS .  High  speed  motion 
pictures  were  taken  of  the  lemming  running  at  various  velocities 
to  determine  the  kinematics  of  running  and  to  analyze  the  rela¬ 
tionship  between  heat  production  and  stride  frequency  at  several 
running  velocities. 
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Dr.  John  Baust  of  the  University  of  Houston  made  use 
of  ground  squirrels  collected  for  his  project  entitled  Hetero- 
therrny  in  Arctic  Mammals.  During  the  10  days  of  the  project 
at  NARL,  the  extent  of  limb  heterothermy  was  determined  in 
arctic  ground  squirrels,  Citel lus .  The  objectives  included: 

1.  To  define  the  time,  course  (integrity  of  heterother- 
mic  function)  in  peripheral  appendages. 

2.  To  determine  the  effects  of  simultaneous  contro- 
lateral  hetero-  and  normothermic  exposures  on  peri¬ 
pheral  vascular  response  (1.1.'.  the  how’s  Hunting  I’hu- 
nomonum) . 

3.  To  identify  and  quantify  the  analogous  vasodila- 
tory  action  of  nor-epinephrine  in  heterothermic  tissues 
as  compared  to  its  usual  vasoconstrictive  hction  under 
normothermic  conditions. 

4.  To  collect  and  freeze  for  enzyme  analyses  peripheral 
nervous  tissue. 

The  above  listed  objectives  were  accomplished  utilizing 
twenty-four  specimens. 

Dr.  Ohtakc  of  the  Geophysical  Institute  of  the  University 
of  Alaska  used  Bldg.  350  to  set  up  and  maintain  monitoring 
equipment  used  by  his  project  entitled  Arctic  Circle  Pollen 
Analysis  studying  ice  crystal  formation  using  pollen  grains  as 
condensation  neculei.  The  .facility  was  used  for  seven  days. 

The  project  of  Dr.  Gary  Laursen,  entitled  Decomposition 
of  Natural  Litters  in  Arctic  Environments,  is  concerned  with 
evaluating  the  unit  loss  of  the  principal  components  in  arctic 
grass  and  sedge  species  in  the  laboratory  to  obtain  analytical 
data  that  can  be  used  to  predict  biological  degradation,  as  it 
relates  to  arctic  and  cold-persistent  environmental  conditions, 
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the  presence  of  lignilytic  and  cellulolytic  fungi,  and  time 


and  oil-induced  perturbations  on  the  decomposer  (fungal) 
populations.  Litter  bags,  containing  approximately  ten  grams 
fresh  weight  of  the  three  principal  graminoid  species  were 
used.  They  consisted  of  standing  live  (first  year)  and 
standing  dead  (second  year)  plant  leaf/culm  parts.  Litter 
bags  with  new  and  old  litter  were  placed  on  the  12  plots  early 
during  the  first  field  season  (1975).  Samples  have  been  collec 


and  three-month  and  one 


two 


year  intervals  for  analysis.  Not  all  litter  bags  have  been 
analyzed  completely  due  to  the  three-year  duration  of  the  study 
Sixteen  soil  samples  (800  fields)  were  prepared,  micro¬ 


scopically  examined  for  fungal  hyphae,  and  their  lengths  re 


corded.  Twenty-nine  dried  second-  and  third-  year  Dupontia 


f isherii  litter  bag  samples,  retrieved  from  the  field,  were 


weighed  and  ground  and  run  in  replicates  to  determine,  by  quan 


titative  chemical  methods,  the  contents  of  the  neutral  soluble 


components,  acid  soluble  components,  cellulose,  hemi-cel lulose 


lignin,  and  silica.  Analyses  were  sent  to  Virginia  Polytechnic 


Institute  and  State  University  for  computer  reduction  of  the 


The  chemical 


were  completed.  Fungal  biomass  sums  were  continued.  One-hundred 


fifty  new  litter  bags  containing  Arcto-phila  fulva ,  Carex  aqua 


at  4  cm  depths  on  1 5  plots.  Preparations  were  made  for  the  1978 


field  season  and  for  a  fungal  collecting  trip  to  Driftwood. 

ANIMAL  RESEARCH  FACILITY  WORKSHOP 

On  August  8,  the  Animal  Research  Facility,  affectionately 
known  in  our  world  of  acronyms  as  the  ARF,  held  its  first 
Animal  Review  Workshop  in  conjunction  with  the  ONR/NARL  Third 
Quarterly  Meeting  at  the  NARL  (7-9  August) . 

Several  guests  attended  this  meeting.  Dr.  Joseph  Bloom, 
Cnpt.  (USN)  and  CO  of  the  Naval  Medical  Research  and  Develop¬ 
ment  Command,  and  his  Techinical  Director,  Dr.  Jack  Schmidt 
attended  with  Dr.  Arthur  B.  Callahan,  Director  of  Biophysics 
Division,  ONR  Code  444,  and  Dr.  Theodore  Malinin,  Professor 
of  Surgery  at  the  University  of  Miami  School  of  Medicine.  Other 
visiting  scientists  and  ARF  users  who  attended  were  Dr.  Larry 
Underwood  of  AEIDC ,  University  of  Alaska;  Dr.  John  Baust,  Univer 
sity  of  Houston;  Dr.  Timothy  Casey,  Rutgers  University;  and  Dr. 
Thomas  Albert,  University  of  Maryland.  In-house  attendees  in¬ 
cluded  Drs.  Erich  Follmann  and  Mark  Chappell,  ARF  Post-Doctoral 
Research  Associates;  Dr.  Michael  Philo,  Research  Veterinarian; 
Mr.  George  Selby,  Supervisor  of  the  ARF,  and  Dr.  Gary  Laursen, 
Assistant  Director  for  Science/NARL. 

The  purpose  of  the  workshop  was  to  develop  multi-discipline 
and  integrated  research  programs  related  to  the  acclimatization 
and  adaption  of  native  Arctic  llomeotherms  to  ambient  temperature 
and  light  conditions.  One  or  two  mammals  will  be  selected  for 
intensive  study.  Tn  addition,  the  group  will  dcvciop  a  five  yea 
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ARF  facility  development  plan  to  direct  its  construction  and 
arrangement  to  best  accommodate  its  research  philosophy  and 
programs . 

AN I MAL  CARE  AND  MAINTENANCE 

The  NATL  Animal  Research  Facility  provided  a  community 
pet  clinic  which  provided  both  routine  and  emergency  pet  care 
for  97  people.  A  total  of  $888.80  was  recovered  to  cover  the 
cost  of  medical  care,  facility  use  and  technician  time.  Dr. 
I’hilo  provided  the  bulk  of  the  pet  care  and  Dr.  Albert  filled 
in  during  Dr.  Philo's  absence. 

The  various  species  and  numbers  of  animals  housed  and 
maintained  at  the  Animal  Research  Facility  changed  according 
to  the  needs  of  scientists  using  the  facility.  Table  3  shows 
the  current  population  status  of  species  at  the  facility  and 
the  costs  for  feeding  are  deliniated  in  Table  4.  The  ARF  was 
visited  by  the  USDA  Animal  and  Plant  Health  Inspection  Service. 
The  resulting  Animal  Report  of  Research  from  U.S.  Government 
Facilities  is  given  in  Appendix  1. 

There  were  no  changes  in  the  numbers  of  polar  bears, 
wolverines  or  snowy  owls  during  FY78.  One  litter  of  wolf  pups 
was  born  in  June;  all  were  male.  Three  wolves  died  in  FY78;  one 
adult  male  wolf  was  found  to  have  a  tumor  attached  to  the  left 
kidney  and  laboratory  tests  indicated  probable  renal  failure. 

Two  other  wolves,  an  adult  and  a  pup,  died  of  injuries  received 
in  fights.  , 
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TABLE  3 


ANIMALS  MAINTAINED  AT  THE  NARL  ANIMAL  RESEARCH  FACILITY 


1977  NUMBER  ACQUISITIONS  LOSSES  TOTAL 


Polar  bear 
Wolf 

Arctic  fox 

Red  fox 

Ermine 

Least  weasel 

Marmots 

Ground  hogs 

Brown  lemmings 

Collared  lemmings 

Snowy  owl 

Arctic  ground  squirrel 
Wolverine 


Loan  of  5  to  Institute  of  Arctic  Biology 


TABLE  4 


ANIMAL  RESEARCH  FACILITY 
FEEDING  COSTS 


Animal 

No. 

Daily  Cost 

Annual  Cost  Per  Animal 

Polar  Bear 

1 

$4.71 

$1,695.60 

Wolves 

23 

1.16 

301.60 

Wolverines 

3 

1.01 

262.60 

Foxes 

18 

.35 

91.00 

Ground  Hogs 

24 

.25 

90.00 

Ground  Squirrels 

20 

.23 

82.80 

Marmots 

29 

.22 

79.20 

Lemmings 

3 

.09 

32.85 

Weasels 

3 

.06 

21.90 

Food  Type 

Species 
Ea  t ing 

Cost 

Unit 

Per 

(lb) 

Total 

Weight 

Total  Cost 

Per  Annum 

Fish 

5 

.55 

16,512 

9,081.60 

Feline  Diet 

4 

.46 

5,712 

2,561.28 

Chicken  Heads 

1 

.17 

11,040 

1,876.80 

Rat  Chow 

2 

.37 

2,880 

1,065.00 

Cabbage 

? 

.15 

4,320 

648.00 

Apples 

3 

.24 

2 , 304 

576.00 

Chicken  Necks 

3 

.17 

2,592 

440.64 

Dog  Food 

3 

.25 

1,338 

334.50 

Carrots 

3 

.15 

1,536 

230.40 

Vitamician 

4 

2.60 

74.5 

193.44 

Eggs 

4 

.54/doz. 

352 

190.08 

Stew  Meat 

1 

1.00 

50.5 

50.50 
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Three  adult  red  foxes  were  live-trapped  for  Dr.  Follmann's 
pro j oc t  Compara Live  Metabolism  of  Arctic  and  Red  Foxes.  There 
was  one  fox  death:  a  two-year-old  fox  died  of  peritonitis 
caused  by  an  intestinal  blockage. 

Five  arctic  foxes  were  loaned  to  Dr.  Bob  VJhite  at  the 
University  of  Alaska  for  a  winter  metabolism  project. 

One  ermine  died  and  one  least  weasel  was  collected;  how¬ 
ever,  it  died  shortly  thereafter.  A  12+  year-old  snowy  owl 
died,  but  was  replaced  by  a  younger  first  year  animal  brought 
to  the  facility  for  treatment.  Examination  of  the  owl  led  to 
finding  a  puncture  wound  of  the  sternum  as  the  probably  source 
of  infection  which  led  to  its  death. 

Twenty  additional  marmots  were  added  to  the  colony  for 
Dr.  Albert's  hibernation  study.  Fourteen  were  trapped  on  Meat 
Mountain  and  one  came  from  Anaktuvak  Pass.  Ten  animals  died, 
most  during  plasma  collection  via  cardiac  puncture. 

.  Thirty-three  arctic  ground  squirrels  were  acquired  from 
various  locations  in  the  Brooks  Range,  most  from  the  Driftwood 
area.  These  animals  will  be  used  by  Drs.  Baust  and  Albert  for 
their  respective  projects. 

Thirty-three  ground  hogs  were  shown  in  the  records.  Ten 
died  in  the  course  of  the  year.  There  were  two  litters  of 
ground  hogs  born  adding  10  animals. 

Yearly  physicals  were  done  on  all  the  wolves,  foxes  and 
wolverines,  including  blood  work  and  prophylactic  dental  care. 
Animal  health  records  wore  brought  up  to  date. 
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During  FY78  a  program  of  upgrading  animal  care  has  con¬ 
tinued.  Animal  diets  were  reviewed  and  changed  as  recommended 
by  the  resident  veterinarian.  A  manual  on  Animal  Care/Training 
was  conceptually  developed  and  written  to  provide  valuable  con¬ 
tinuity  to  an  expanding  and  complex  facility  (Appendix  2) . 

John  Burns  and  Tom  Ely  of  the  Alaska  Department  of  Fish 
and  Game  donated  1,000  lbs.  of  seal  meat  and  blubber  to  the 
facility.  They  had  collected  the  animals  to  obtain  information 
on  age  and  reporductive  status. 

There  were  six  incidents  in  which  large  animals  escaped 
from  their  cages.  Two  animals  left  the  fenced-in  compound  and 
in  both  cases  were  recaptured  and  returned. 

FACILITY  IMPROVEMENTS 

During  FY78,  135  work  orders  were  submitted,  re-submitted, 
completed  and/or  are  pending.  The  Animal  Research  Facility 
(Figure  1)  is  now  all  but  completed  with  respect  to  the  building 
phase . 

There  were  also  several  major  projects  started  and/or 
completed  in  FY78.  Construction  of  a  new  fox  run  was  begun; 
this  run  will  be  approximately  50'  by  250'  providing  two  separate 
holding  areas.  A  complete  and  connected  fire  detection  system 
was  ordered  for  Bldgs.  350  and  448.  The  ATCO  trailer  was  again 
realigned  for  use  ns  additional  office  and  laboratory  space. 

VJork  was  also  started  on  the  utilidor  connections  to  buildings 
350  and  448.  This  connection  will  provide  both  fresh  running 
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water  and  gray  water  sewage  disposal. 


Building  448  had  several  changes  and  improvements  made 
to  it  during  FY78.  A  new  room  was  added  to  allow  more  space 
for  the  research  animals,  the  water  system  was  modified,  a  new 
workshop  was  added,  and  the  food  barn  was  moved  to  a  much  closer 
position  (Figure  2,  Table  5).  The  bear  holding  facility  was 
repaired,  updated  and  partially  painted.  The  existing  doors 
were  strengthened  and  new  hinges  were  installed. 

Other  construction  projects  completed  in  FY78  include: 

1)  installation  of  lights  for  the  wolf  cage  row,  2)  completion 
of  the  stockroom  in  building  350,  3)  construction  of  the  new 
X-ray  room,  4j  construction  of  the  wolf  observation  tower  in¬ 
cluding  lights,  heating  and  paneling,  5)  lights  were  installed 
in  the  food  barn,  building  351,  side  porch  of  building  350, 
back  side  of  building  448  and  building  453.  Building  350  is  now 
complete  with  respect  to  its  construction  phase  as  shown  in 
Figure  3,  Table  6.. 

Normal  building  maintenance  was  evident  by  extensive  in¬ 
side  painting  and  repair  of  floor  tile.  Fhysical  repair  of 
animal  cages  and  modifications  to  prevent  and  reduce  injury 
due  to  the  expanded  metal  were  done. 

Fquipment  purchased  in  FY78  included  a  new  X-ray  machine 
and  the  necessary  accessories;  a  film  processor  has  been  or¬ 
dered  to  arrive  in  late  fall  1978.  A  variety  of  animal  cages 
and  support  equipment  was  ordered  and  is  expected  this  fall. 

A  twenty  unit  fox  cage  was  modified  to  be  used  in  the  new 
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TABLE  5 


Building  No.  448  &  associated  outbuildings 
Room  designation  and  square  footage 


AREA _ DIMENSIONS _  CUBIC  FEET 


Freezer  I 

5 ' 0  " 

X 

5  *  6 

"  X 

5' 

6" 

151.25 

Freezer  II 

12 '3" 

X 

8 ' 1 

"  X 

6' 

6" 

643.63 

Freezer  III 

12*  0" 

X 

8 ' 0 

"  X 

6' 

6" 

624.00 

Freezer  IV 

5 ' 0" 

X 

5 ' 6 

"  X 

5' 

6" 

151.25 

Freezer  V 

12' 0” 

X 

8 '0 

"  X 

6' 

6" 

624.00 

2,194.13 

Front  Entrance 

6 ' 0" 

X 

3' 

7" 

21.50 

Laboratory 

1 2 ' 0  " 

X 

20' 

0" 

240.00 

Food  Prep.  Room 

19 '7" 

X 

12  ' 

10" 

251.32 

Office/Storage 

1 9 ' 7  " 

X 

12' 

10" 

251.32 

Animal  Room  I 

19’ 6" 

X 

13' 

4  ’ 

260.00 

Animal  Room  II 

1 9 ' 1 " 

X 

12' 

4" 

235.36 

Animal  Room  III 

19 '6" 

X 

13' 

2" 

256.75 

Walk- In  Cold  Room 

16' 6" 

X 

6  ’ 

7" 

108.62 

Cage  Wash  Room 

19  ’  3" 

X 

13' 

1" 

251.85 

Work  Shop 

20 ' 0" 

X 

12' 

9" 

255.00 

Exit,  Passage  Way 

6 ' 9" 

X 

4  ' 

6" 

30.37 

Exit,  Passage  Way 

6 ' 9  " 

X 

4  ' 

6" 

30.37 

Bear  Room  I 

19' 6" 

X 

36' 

8" 

715.00 

Bear  Cage  I 

13 ' 0" 

X 

28  ' 

0" 

Tunnel 

8 ' 0" 

X 

3  ' 

0" 

24.00 

Outside  Bear  Cage 

I 

4  0 ' 0  " 

X 

20' 

0" 

800.00 

Bear  Room  II 

19' 6" 

X 

36  ' 

8" 

715.00 

Boar  Cage  II 

13 ' 0" 

X 

28  ’ 

0" 

Tunnel 

8  ’0" 

X 

3' 

0" 

24.00 

Outside  Bear  Cage 

11 

4  0  ’  0  " 

X 

20' 

0" 

800.00 

Observation  Tower 

I 

124 . 00 

II 

120.00 

111 

164 . 00 

Barn 

280.00 

Aviary 

2,304.00 

Isolation 

160.00 

Bldg.  351 

828.00 

TOTAL  SQUARE.  FOOTAGE 


9,250.00 


tpewntf 


FIGURE  3 

ARF  Building  No.  350 


Complex 


go«cb 

t  r  * 


4 

Supply 


C  I  mi  {  gl 
lob 


l  •  b 

II 


•**4 

_  V'«*'<Ro«t 
*  oo 


,  »>do 


N»c  b 


b.cp 


aTCO 

lr«il«i 


Sv»  g#  i 


UMIt  f 
Argo 


.  U 

boll  h 

-  I  *-* 

^  •  m  air  y 


lob 


•••» 


-  -  Cbppa«n4  iiau 


2S 


BUILDING 


TABLE  6 


Building  No.  350 

Room  designat ion  and  square  footage 


AREA _ DIMENSIONS  SQUARE  FOOTAGE 


Front  Entrance 

3  1 1 1 " 

X 

5'  5" 

21.54 

Front  Office 

11'  6" 

X 

19  ' 

9" 

227.13 

Still  Room 

9  1 

2" 

X 

8  ' 

4  " 

85.55 

Autoclave  Room 

5'  0" 

X 

8  '  4" 

41.66 

Surgery 

13’  3" 

X 

11  ' 

0" 

145.75 

Surgery  Prep.,  Room 

13’  3" 

X 

7 ' 10" 

103.79 

Animal  Prep*.  Room 

14  ' 

0" 

X 

7  ' 

6" 

105.00 

Front  Hail  ' 

6'  0" 

X 

36'  0" 

216.00 

Utility  Ai*en  and  Hall 

11’  0" 

X 

24  ' 

2" 

265.83 

Telemetry  Laboratory 

19' 

8" 

X 

19  ' 

8" 

386.77 

Metabolic  Laboratory 

19  ' 

8" 

X 

24'  0" 

472.00 

Porch,  M.  Laboratory 

8  ' 

0" 

X 

19*10" 

158.66 

Exit,  Side 

7  ’ 

9" 

X 

4  '  3" 

32.93 

Jumbo 

7  ' 

9” 

X 

4  '  3" 

32.93 

X-Ray  Room 

15'  8" 

X 

13  ’ 

6" 

211.50 

Examination  Room 

13*10" 

X 

17  ' 

0" 

235.16 

Clinical  Laboratory 

13  ' 

6" 

X 

15' 

6" 

209.35 

Recovery  Room 

13  ’10" 

X 

14  ' 

3" 

197.12 

Porch,  Side 

6  ' 

0" 

X 

22  ' 

6" 

135.00 

Storage  &  Supply 

14'  7" 

X 

13'  6" 

196.87 

Laboratory  I 

13 ' 10" 

X 

14*10" 

205.19 

Laboratory  II 

14 ' 19" 

X 

14 ' 10" 

205.19 

Office 

13' 

6" 

X 

15’ 

6" 

202.50 

Back  Hall 

6 ' 1 1 " 

X 

66' 

6" 

459.95 

Back  Porch 

3*11" 

X 

7 ' 1 1 " 

31.00 

ATCO  Trailer  (Offices 

TOTAL  SQUARE  FOOTAGE 

) 38 '  0" 

X 

9  '  0" 

342.00 

4,926.37 
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TABLE  VII 


STAFF  CHANGES 

POSITION 

Facility  Supervisor 
Research  Associate 

Lab  Technician 

Research  Aide 

Animal  Caretaker 

Animal  Caretaker 

Summer  Intern 
C .  E  .  T .  A . 

Veterinarian 


AT  THE  ANIMAL  RESEARCH  FACILITY 
FY  1978 


DATE  OF 

DATE 

OF 

1 

INDIVIDUAL 

ARRIVAL 

DEPARTURE 

Pat  Reynolds 

Nov.  1, 

*76 

Feb. 

25, 

• 

'78 

George  Selby 

Feb.  1", 

,  '78 

Erich  Follmann 

Dec.  13 

,  '76 

Jan . 

6, 

’79 

Mark  Chappell 

Jan.  6, 

'  78 

Dec . 

30, 

’78 

Sally  Manning 

Apr.  11 

,  '77 

Apr. 

1.' 

78 

Debby  Fitzpatrick 

Mar .  6  , 

'  78 

Salena  Brotherton 

Nov.  3, 

'  76 

Apr . 

25, 

'78 

Barbara  Jackson 

May  4 , 

'78 

Tim  White 

Aug .  8 , 

'll 

Apr . 

15, 

•78 

Daniel  Coffey 

May  1, 

'  78 

Craig  George 

May  12, 

'  77 

Apr . 

15, 

'78 

Mary  Meininger 

Jul  24, 

'  78 

Connie  Carter 

Jun  26, 

'  78 

Sep. 

7, 

’  78 

Steve  Oomittuk 

May  15, 

'  78 

Art  Oomittuk 

Jun  12, 

’  78 

Aug . 

25, 

00 

L.  Michael  Philo 

July  1, 

’75 

July 

1, 

'79 

| 


31 


as  supporting  the  work  of  several  visiting  scientists  and 
operating  as  a  logistics  base  for  field  studies.  With  the 
growth  and  expansion  of  research  support  capabilities,  an 
increasing  variety  of  arctic  biological  research  can  be 
supported.  Because  of  its  location,  this  facility  offers 
unique  opportunities  for  studies  on  arctic  acclimatized  and 
adapted  animals.  The  NARL  ARF  is  the  only  facility  in  North 
America  where  northern  species  of  mammals  can  be  and  are 
maintained  in  an  arctic  environment  with  its  unique  temper¬ 
ature  and  light  regimes.  These  conditions  cannot  be  dup¬ 
licated  in  artificial  light-dark  rooms  or  temperature  chambers. 
The  research  that  is  done  on  these  specialized  mammals,  whose 
physiology  and  behavioral  processes  of  adaptation  are  highly 
magnified  under  arctic  conditions,  will  allow  a  better  under¬ 
standing  of  how  these  same  processes  function  in  man. 
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CERT  I  F I  Ft)  -  RETURN  RECEIPT  REQUESTED 


Annual  Reports  of  Research  from  U.S 
Government  Facilities 


November  21 


Di rector 

Animal  Research  Facility 
Nova)  Arctic  Research  Laboratory 
Barrow,  AK  93723 


To  clarify  your  responsibilities 
following  guidance  is  offered: 


Method  of  Preparation 


or  some  orri.inizotion.il  portion,  th.it  is  campus,  college,  school 
subsidiary,  or  department.  For  example,  University  X  is  the 
registered  facility,  (headquarters  research  facility).  There 
are  three  separate  campus  locations--the  main  campus,  the  school 
of  medicine,  and  the  school  of  dentistry-each  with  an  attending 
veterinarian  and  animal  care  committee.  Each  campus  location 
would  be  a  reporting  facility  for  the  purposes  of  this  report. 

Each  report ing  faci I i ty  will  submit  an  original  and  one  copy 
of  the  annual  report  from  to  the  headquarters  research  facility. 

(b)  Headquarter  Research  Facility 

The  completed  report  from  received  from  the  reporting  facility 
is  to  be  signed  and  dated  by  the  certifying  headquarters  re¬ 
search  facility  official  at  the  lowest  level  of  legal  respons¬ 
ibility.  Ilis  signature  verifies  that  the  report  ha$  been  prop¬ 
erly  completed,  signed,  and  submitted  prior  to  the  due  date.  The 
original  is  to  he  submitted  to  the  Veterinarian  in  Chargelocated 
in  the  Area  in  which  the  headquarter  research  facility  is  located. 
Enclose  one  carbon  copy  with  the  original,  and  retain  the  third 
copy  for  your  files. 

(2)  The  attending  veterinarian  or  the  veterinarian  on  the  animal 
care  committee  has  responsibility  to  see  that  appropriate  anesthetics 
and/or  analgesics  are  used  where  relief  of  pain  does  not  interfere 
with  tests  or  experiments.  It  is  not  necessary  th.it  the  veterinarian 
have  direct  knowledge  of  the  use  of  such  drugs  for  each  and  every 
experiment  or  procedure  but  he  must  he  able  to  provide  reasonable 
assurance  that  pain  relieving  drugs  arc  being  used  as  required  by 
regulations.  The  regulations  assign  such  veterinarians  this  respons¬ 
ibility  without  the  liability  (which  is  that  of  the  institution)  for 
tin;  proper  use  of  such  drugs. 

The  research  facility  may  wish  to  estibl i  .h  .hi  internal  reporting 
procedure  requiring  the  principal  i  nve.st  i  gator  to  report  the  use  of 
appropriate  pain  relieving  drugs  or  justify  the  lack  of  their  use. 

(3)  The  animal  core  committee  has  responsibility  to  review  each 
research  protocol  to  assure  that  neither  pain  or  distress  is  ex¬ 
perienced  by  the  experimental  animals  unless  the  use  of  pain  re¬ 
lieving  drugs  will  hinder  objectives  of  experiment,  study  or  procedure. 

Please  distribute  the  enclosed  VS  (orns  1  fj ? 3  and  instructions  for  completion 
to  those  reporting  facilities  lor  which  you  are  responsible.  If  you  need 
additional  assistance  or  information,  please  contact  this  office. 
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STATE  OF  ALASKA 

ALASKA  DEPARTMENT  OF  FISH  AND  QAMK 

JUNCAU,  ALASKA 

PERMIT 

to 


□  BIRDS  OR  THEIR  EGGS 
|  ]  MAMMALS 

B  IMPORT  INTO  ALASKA 

LXPORT  FROM  ALASKA  [j  FISH  OR  THEIR  EGGS 

FOR  SCIENTIFIC,  EDUCATIONAL,  OR  PROPAGATIVE  PURPOSES,  as  deacribed  below. 


TAKE 
POSSESS 
HOLD  ALIVE 
a  BAND  OR  TAG 

IMPORT  INTO  ALASKA 
LXPORT  FROM  ALASKA 


Issued 


Permit  No 


Authorl zing 


”'P  conduit  the  following  described  activities,  SUBJECT  TO  THE  CONDITIONS 
_JlD  RESTRICTIONS  EXPRESSED  HEREON  AND  ON  THE  REVERSE  SIDE  HEREOF,  In  icc 
the  "Fish  and  Game  Code  of  Alaska"  (Chapter  94,  SLA  1959) :  Authority  is  p 
hold  and  possess  5  live  snowy  owls  for  research.  Dead  migratory  birds  n 
and  retained  at  the  NAKL  Vertebrate  Museum. 

Federui  Permit.  PRT  ,'-;Ni  Ak  must  be  in  possession. 


ALASKA  DEPARTMENT  OF  FISH  AND  CAME 


Comm  I ss loner  or  Author It ad/^epraaentativ# 


STATE  QF  ALASKA 

ALABKA  DEPARTMENT  OF  FIBH  AND  GAME 

JUNEAU,  ALABKA 


BIRDS  OR  THEIR  ECCS 


TAKE 

POSSESS 

HOLD  ALIVE 

BAND  OR  TAG 

IMPORT  INTO  ALASKA 

EXPORT  FROM  ALASKA 


MAMMALS 


FISH  OR  THEIR  EGG 


FOR  SCIENTIFIC,  EDUCATIONAL ,  OR  PROPAGATIVE  PURPOSES,  .13  described  below 


Author! ting  Dr 


To  conduct  1  he  lollowlng  described  activities,  SUBJECT  To  HIE  CONDITIONS,  EXCEPTIONS 
ANl)  RESTRICTIONS  EXPRESSED  HEREON  AND  ON  THE  REVERSE  SIDE  HEREOF,  In  accordance  with 
e  "Fish  and  Game  Code  of  Alaska"  (Chapter  94,  SIA  1959): 


THIS  PERMIT  MUST  BE  CARRIED  BY  THE  PERMITTEE  WHEN  OPERATING  THEREUNDER  and  be  exhibit.' 
to  any  |e  rion  authorized  to  enforce  state  or  federal  laws  who  requests  to  sec  It.  Th 1 
permit  Is  nontransferable,  and  will  be  revoked,  or  renewal  de.nlcd  by  the  Commissioner 
of  Fish  and  Game  if  the  permittee  violates  any  of  its  conditions,  exceptions  or  restri 
lions.  No  redelegat ion  of  authority  may  be  allowed  under  this  permit. 


AIASKA  DEPARTMENT  OF  FISH  AND  GAME 


Commissioner  or  Authorized  Representative 


STATE  OF  ALASKA 

ALASKA  DEPARTMENT  OF  FISH  AND  SAME 

JUNKAU,  ALASKA 


BIRDS  OR  THEIR  ECGS 


TAKE 

POSSESS 

HOLD  ALIVE 

BAUD  OR  TAG 

IMPORT  INTO  ALASKA 

EXPORT  FROM  ALASKA 


MAMMALS 


FISH  OR  THEIR  EGCS 


FOR  SCIENTIFIC,  EDUCATIONAL,  OR  PROPAGATIVE  PURPOSES,  as  described  below 


Author i ring 


Naval  Arc! 


Barrow.  Alaska 


To  conduct  the  following  described  activities,  SUBJECT  TO  THE  CONDITIONS,  EXCEPTIONS 
NO  RESTRICTIONS  EXPRESSED  HEREON  AND  ON  THE  REVERSE  SIDE  HEREOF,  In  accordance  with 
the  "FUh  and  Gome  Code  of  Alaaka"  (Chapter  94,  SLA  1959) :  Authority  ir,  grunted  to: 

1)  Possess  and  hold  alive  small  mammals  in  numbers  not  to  exceed  those  necessary  to 
conduct  the  laboratory's  research  program.  U.w.y  uLi  «}.«.«(*,  'lin- 

)  Trap  and  hold  alive  foxes  so  that  a  population  of  JO  red  foxes  arid  15  arctic  fox* 
maintained. 

':)  Trap  and  hold  alive  one  wolverine  to  maintain  a  potmlation  of  four  animals. 

(continued) 

ni:-*  i'EKMIT  DOE:'  NOT  ALLOW  PEREGRINE  FALCON ,  ALEUTIAN  CANADA  GOOSE,  EAGLET  OR  THEIR 


IRIS  PERMIT  MUST  BE  CARRIED  BY  THE  PERMITTEE  WHEN  OPERATING  THEREUNDER  and  be  exhibited 
vc  .my  |u  rson  authorized  to  enforce  state  or  federal  laws  who  requests  to  see  It.  This 
permit  is  nontransferable,  and  will  be  revoked,  or  renewal  denied  by  the  Commissioner 
■d  Fish  and  Game  if  the  permittee  violates  any  of  its  conditions,  exceptions  or  reatrlc 
ilona.  No  redelegat ion  of  authority  may  be  allowed  under  this  permit. 


ALASKA  DEPARTMENT  OF  FISH  AND  GAME 


- — _ L.1-LCL--.  _ 

Commissioner  or  Authorized  Rep resents live 


GENERAL  CONDITIONS,  EXCEPTIONS  AND  RESTRICTIONS 


4. 

v 

Thin  permit  is  granted  with  the  «pt»n  undemanding  that  all  spec  lmane  taken 

■mdor  authority  haraof  ara  for  dapoalt  in  a  public  museum  or  a  public  scientific  or 

educational  inatitution  unlaaa  otherviee  atatad  harain. 

# 

Tha  holder  of  thla  permit  ahall  keep  records,  available  for  Inapactlon  at  all 
reasonable  houre  on  requeet  of  any  authorised  representative  of  the  Alaska  Depertment 
of  Fish  and  Case,  correctly  recording  the  required  information  for  each  item  collected. 

THIS  PERMIT  DOBS  NOT  AUTHORIZE  THE  FOLLOWING: 

Tne  taking  of  specimens  on  Federal  or  State  refuges,  reserves.,  closed  areas,  parka, 
or  monuments  unless  specifically  stated  herein. 

The  taking  of  birds,  fish  or  mammals  without  auch  licenaes  aa  may  be  required  by 
State  regulations,  or  during  the  open  seasons  therefore,  in  any  manner,  or  by  any  means 
or  at  any  time  of  day  not  permitted  by  those  regulations,  unless  otherwise  stated  herein. 

Tne  purchase  or  sale  of  any  birds,  their  nests  or  eggs,  mammals  or  parts  thereof, 
acquired  by  virtue  of  this  permit. 

The  capture  or  possession  of  live  birds,  game  fish  or  game  mammsla  unless  expressly 
Authorized  herein. 


REPORT  OF  SPECIMENS  COLLECTED 


Use  continuation  sheet  if  necessary 


I  certify  that  this  is  n  true  and  complete  report  of  activities  as  required  by  the  terns 
of  this  permit. 

_ _  Pete: _ 

Il“5  Signature  of  Permittee 


:  tn  "AinurNT  ok  tut  iwitpion 

,<!;i  u.-..  i  i*h  aho  wilolifi:  >i  nvifi 

V  1 . 

1  761 

(1/MI 

FEDERAL  FISH  AND  WILDLIFE  PERMIT 

/.  AUTMOmfy  •ir/TVTLi 

. .  V 

'  .V*1’”  '’l 

16  USC  701 

nc.i-ui.A  riONj  ‘a  1 1*,  t  ,.n 

-V  •  1.  PCRWITIfF. 

SO  CFR  21  .2. A 

v  ’  ‘  + 

• 

'.  MUA-'ll.H 

I 

NAVAL  ARCTIC  RESEARCH  LABORATORY 

PUT  2-24  AX 

•  .  BARROW,  ALASKA  «.)'J7?.v 

.•  A  , 

8.  Hi;?l  .W  A  IIL' 

XX  ex 

1  1  HO 

J.  MAY  COP'/  | 

U 

1  J  HO 

' '  V 

f  rrcctivi 

eSri^iti 

i-'  ; 

1  /  2  ( « /  7  S 

12/31/78  i 

iCnamt  /  it o  ri rut.  of  PHmaMAL  riceu,  <n  •<:•**  hi««i k**.) 
••DR.  GARY  LAURSEN 
_ ASSIST  \:;T  DIRECTOR  FOR  SCIUNCB 

•>.  TYH.  OF  f»CMMU 

SC  1J: NT I  I  I  C  .  CO  U. 

CTINC. 

J 

•  4 

10.  l-OCAri  ,'i  AH!  Mi:  AUTlUH'fiH'  •'•CriVlTV  MAY  I5i: 

\  CcMOlH  TCO  .  ",  /  ‘ 

. '•"*'T 

■  i 

.’‘STATE  OF  ALASKA 

- ,  ■  ■ 

v 

ll»  C’j’  j'-'*'.  AND  AUlP  ,  D'/  ,  i.’V'. 

'  l 

A  ■  »  *  '•  r  -H.il  rr  ;•  ",  .<  .  I  ilfPl'MiT  or*1  ?D  P,  A»i|'  I'll  IMC  CONI'MI. 

'  *  f‘  IN  Ml  ■  "  /•  \‘<  Hfc  f-  <1V  * »*.!•,/:  A  -'Ai.l  »•  1 14|  »•»  >S*IT,  Al  l 

ti  r:  -iijt  »•*  *  .  .  ..»  t  a f< ( •  »  ivi  \m  \  •»  c  p  o  in  tmi.  /  »  *  i 

;  <\  OH  M  fi:  /,/.!  .f  ,  .«  ••  10  f.  AIM*.  HMHI  i  r*> 

'  .  lo.'i:..  fNu t.u r* » •  >  •  <  ••«#  •»!  ai.  u  w W I  omm  at»  :n  a*io  '<»  i  -n 


r . 


J  M  l  •  l  T  V  O  f  H  l  .  m  ,  .  l  a  t 

1  f«  O  T  Ml  ?  1  fc  i .  l  ;<  A  i.  v.  < 


nt  » •  .mi  n  upon  m  r;i  i  r.r.i  'iv’anu 


*•  ")ST  AINI  \  IS  •'  r  t:  \  K.  .  j-  A . 
A’  1  ' J  T|f$  A  |  <  f  r  f  >  li  MUVt 

*  \ .  io*j  t  r»  c.  'M  "•  J C 

‘i  i  f.  v/i  t  i  Alu  a 


mi.  api  i.i •  me  t  cr*4,$tAfK# 


:u 

t  i 

f  i 


ny  I't.',,,  ,  ;n,.r-.,i  O  AND  ANY  I'l.KSON  IV 1 10  I:-.  1)  ND  E  R  '  TUI-  DIRECT 

fONi'KOJ  or  Tlil  M.RHJT  I’  I !  1  •  .  WRITTEN  NOTICE  01'  SO  If  -  DF.I.I  CAT  ION  A  U'l  HO  R I  T  Y 


si 


n 


.!■ 
*  • 

c, 


vf 

T’l 

■i  s 

■j  'j 


s ii a i. i.  m:  forwarded  'io  tiii.  issuing  officer  prior  to  accomplishing 

T  ill.  PURPOSE  AUTHOR  I  ZED  111  IU:  IN.  • 

A'.liilORIZnii  TO  HOLD  AND  POSSESS  PI  VP.  ( f> )  LIVING  SNOWY  OWLS  FOR 

Hi  SEARCH  . 

\U.  DI-AD  M 1 C.KATO  H  Y  BIRDS  SALVAC.P.D  'A  RL  TO  111!  RETAINED  AT  THE  NAVAL 
ARCTIC  RES  LARCH  LABORATORY  VERTHURAT  E  MUSEUM  . 

CARRY  THIS  PERMIT  KHFNRVFU  FXLRC1SING  ITS  AHT II0R1TY . 

DOFS  NOT  AUUIORIXF.  TRESPASS  ON  PRIVATE  PROPERTY ,  NOR  AREAS  SELECTED 
FOR  CLAIM  BY  NATIVE  CORPORATIONS  AND  VILLAGES. 

ITIE  AUTHORITY  GRANTED  BY  Til  Jl  S  PERMIT  ’IS  INVALID  UNTIL  LIKE  AUTHOR  I  TV 
HAS  BEEN  GRANTED  BY  THE  AlASKA  DFPARTMFNT  OF  ETSII  AND  GAME,  IN  THE  \ 
FORM  OP  A  WRITTEN  PERMIT.  CONTACT  DIRECTOR  OP  GAME,  SUBPORT  ,  i 

BUILDING,  JUNEAU,  ALASKA  -9981)1  .  ;  j".J 
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-i»  l.  CC  Ht  :  u  .»r  '  »-0  Au  7H-  t  i  •  ATiOJtj  Ctf  htV  Hi  I  M.'-O  APlB.Y 

.  ,M r I-JIM.IMIMT*.  A  REPORT  MUST  B U  PROVIDED  THE  DIVISION  OF  LAW  ENFORCE-  f  ; 
Ml-.  NT' ,  II.  ;T.  FISH  AND  Wll.DLJ  FE  SERVICE,  BIS  D  STREET.  ANCHORAGE,  ALASKA  S  i 

pjsoi,  on  or  it: for e  January  i o-v' >  l ?>?o .  •  riii-  report  must  be  submitted  On.!h’;§ 

_ /|  FORM  B-.l.TOA,  SUPPLIED  BY  THE  U.  S.  FISH  AND  WILDLIFE  SERVICE, 

(-ti5L-ro  tit  /’  /  /  V,  1  mu;  1  oa  rt 

l '  I  .  .  '  '  /'J  *  C  -xV  I  ASS'T.  SPECIAL  AGENT  -  IN-CHARGp.  1/16/78,.  ; 

LAUR1  l.  .  '  licivM)  ** .  " 

•  DHI«>-M  A*.  w.  7  ..  ..  ...  .....  ,  r  .  »•  i,  v  .  ,  .  timti:  lt.  V  Plinlin*  WiU>.  !!»/«.  «24  M* 


SAC  I.;.;  '.Till  LI  ;  J  UN  LL ;  1  MX  LI:  ;  NOME  l.li ; 
ADFf.G 

TT-6 


•  ^ 

J 

v  '  * 

•4v  ;'i  i 


CPPArilMINT  or  TMf  1*1  1  l  m.ll! 
U.5.  riOM  ANO  'MLDLIf  l 


FEDERAL  FISH  AND  WILDLIFE  PERMIT 


NAVAL  ARCTIC  RESEARCH  LABORATORY 
BARROW,  ALASKA  99723 


PRT  2-24  AK 
AMENDMENT  #  1 


5/24/78  12/31/78 


DR.  GARY  LAURSEN ,  ASST.  DIRECTOR  FDR  SCI 


SCIENTIFIC  COLLECTING 


STATE  OF  ALASKA 


'■  "E  Ey  ‘  1  1  ”*Ml  •'  •  >•,  AND  ANY  PERSON  WHO  IS  UNDER  THE  DIRECT  CONTROL  OF 

THE  PERMITTEE.  WRITTEN  NOTICE  OF  SUB-DELEGATION  AUTHORITY  SHALL  BE  FOFWARDED 
TO  THE  ISSUING  OFFICER  PRIOR  TO  ACCOMPLISHING  THE  PURPOSE  AUTHORIZED  HEREIN. 
COLLECT  UP  TO  FOUR  (4)  EACH  NEWLY-HATCHED  CHICKS  OR  EGGS  OF  THE  FOLLOWING 
SPECIES:  DUNLIN,  WHITE-RUMPED  SAM5PIPER,  PECTORAL  SANDPIPER,  SEMIPALMATED 
SANDPIPER,  BAIRD'S  SANDPIPER,  AND  RED  PHALAROPE. 

ALL  OTHER  CONDITIONS  OF  THE  PERMIT  REMAIN  THE  SAME. 


A  RI'.IORT  MUST  HE  SUBMITTED  TO  THE  DIVISTON  OF  I AIV  ENPOHCEMOT, 

U.  S.  FISH  AND  WILDLIFE  SERVICE,  1011  EAST  TODOR  ROAD,  ANCHORAGE,  ALASKA  99503,  ON 
OR  BEFORE  JANUARY  10,  1979.  THE  REIORT  MUST  HE  SlllMITTED  ON  A  FORM  3-430A,  SUPPLIED 

BY  'ITIi:  U.  S.  FISH  A’JD  WILDLIFE  SERVICE .  . — -  — 


'id  c  r\  ACTING  SPECIAL  AGEJIT- IN -CHARGE 

1000 

«l  LE;  IT1X  LE;  tlM-  LE:  KIT  LE;  ADF&G  JIK;  . 


5/24/78 


* 


DEPARTMENT  of  the  INTERIOR 
U.S.  FISH  ANO  WILDLIFE  SERVICE 


FEDERAL  FISH  AND  WILDLIFE  PERMIT 


1-2#  1 
(7/741 


i.  PEWMiTyre 


NAVAL  ARCTIC  RESEAPOI  LABORATORY 
BN^ROW,  ALASKA  99723 


DR. 


10.  L  C  v 

c  c  * 


is:  Tl7^.L  Of  PRINCIPAL  OFTICtR  (If!  '•  • 

CARY  IAURSEN,  ASST .  _DIP^CT0R  TOR  SCIB^CE 

*TlON  WHERE  AUTHORIZED  ACTIVITY  may  oe 


#.  TYPE  OF  PERMIT 


4.  m  Nt  WAtJLf 

jX^CvES 

_ 

^EFFECTIVE 

_  671.4/78. 

SCIENTIFIC  COLLECTING 


J.  authority  -statutes 

16  USC  704 

PECULATIONS  'AllmrhmA) 

50  CFR  21.23 _ 

1.  NUMBER 

PRT  2-24  AK 
(AMENDMENT  «  2) 

S.  MAY  COPT 

XX  vfS 


NO 

7.'  EXPM»fT  “ 

12/31/78, 


.  I 


TN  TOE  VICINITY  OF  THE  NAVAL  ARCTIC  RESEARCH  LABORATORY,  BARROW,  ALASKA 


.-an.  A  I 


'H  ONl ! AT  1 C NS 


»  .  .  DNC  l  •  IONS  M  T  Ol.l  IN  SUP<’ ART  O  OF  SO  CF  R  IS.  ANC  SPEC  IIIC  CONDITIONS  COM  TAIN  TO  IN  F‘t'"AL  pa  COLA- 
n  .  I  I  0  IN  BLOCK  «2  ABOVE.  ARE  HFR"  B>  MADL  »  FART  OF  IMIS  PFBMIT.  ALL  AC  T  I VI  Tl  ES  A'J  f  MO  •!!  I F  0  HI  REIN  MyS  t 
nu’  N  ACCORD  *|TK  ANO  FOR  ? ME  PURPOSES  DESCRIBED  IN  1  ME  APPLICATION  SUSMI  TIED-  CO*.  riVJFO 
a.  ’  1  .  OR  R!  Nl  «  AL  OF  1  I .  l  S  PERMIT  IS  SUBJECT  TO  COMPLETE  ANO  TIMELY  COMP  LI  INCE  NIT-  ALL  *A'.I’.‘1-S 
N  *  SC.  i '  0  IN  3  The  r  I  l  I  n  C  or  ALL  REiJ'JIHEO  information  and  reports. 

•.A.  ’>  E>  T  IS  PI  MM,  r  is  ALSO  CONOmONEP  UPON  STRICT  OBSCRUANCE  CF  ALL  APPLICABLE  FCPI'IOM.  STATE, 

•  A  .  C  <  CTMI  P  > l CcRAL  law. 

TOR  USE  BY  PERMITTEE  NAMED  ABOVE  AND  GEORGE  E.  HALL. 

AUTHORIZED  TO  COLLECT  NOT  MORE  THAN  TWO  (2)  SPECIMENS  OF  THE  VARIOUS  SPECIES  OF 
MIGRATORY  BIRDS  OCCURRING  IN  TOE  BARROW  AREA.  ALL  SPECIMENS  COLLECT >ARE  TO  BE 
DEPOSITED  AT  TOE  UNIVERSITY  OF  ALASKA  MUSEUM,  FAIRBANKS,  ALASKA. 

ALL  (CHER  CONDITIONS  OF  THE  PERMIT  RQflYEN  TOE  SAME. 


■  :  a  i  ic ns  on  ki.vut  i:  a i  *■  <•>  apply 


- -  A  REPORT  MUST  BE  PROVIDED  TOE  DIVISION  OF  LAW  ENPORCEfCNT,  U.  S. 

J  !  JGII  A‘/D  WTIDUFE  SERVICE,  3011  EAST  TODOR  ROAD,  ANCIPRAiGE,  ALASKA  99503,  CN  OR 
I  l«W;  JANUARY  10,  1979.  TOE  REPORT  MUST  BE  SUBMITTED  CN  A  FORM  3-4 30A,  SUPPLIED  BY 
THE  U.  S.  PISH  AND  WILDLIFE  SERVICE. 
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